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(54) MAGNETO-RESISTANCE EFFECT TYPE MAGNETIC HEAD 

(57)Abstract: 

PURPOSE: To improve the sensitivity of the magneto-resistance effect 
element by installing magnetic domain control layers on the lower side at both 
ends of a magneto-resistance effect film to prevent the direct magnetic 
exchange bond of the central region of the magneto-resistance effect film with 
a antiferromagnetic film 

CONSTITUTION: The ferromagnetic fihn 301 forms the antiferromagnetic 
magnetic exchange bond with the antiferromagnetic film 302 above this film 
and the orientation of the spins of the ferromagnetic fihn 301 in one direction 
is possible. The ferromagnetic fihn 301 of the lowermost layer is capable of 
making a permanent magnet-like effect. Namely, the ferromagnetic fihn 301 
can pass a unidirectional magnetic flux. The ferromagnetic fihn 301 acts to 
pass the unidirectional magnetic flux to the central region of the 
magneto-resistance effect fihn 40 even if a step cut is generated in the 
magneto-resistance effect fihn 40 and the exchange bias is interrupted in the 
step cut part and, therefore, the central region is mamtained in the 
monomagnetic domain state and Barkhausen noises are suppressed. 
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H. 

fl:=.s/dr;v (Nio) T?*4«a«*is»»asaa'^5' 

H. 

F e ^«(!m'^±-ci£>i>mmsmsMm.^y h. 

H. 

[»*3i6l 8l*Jil. 2, 3. 4*fcH5fc^V»T. 

mtmsssmiMmmsL^-v H&JSKtfcKax-f ^^^^^ 

SB. 

[00 0 1] 

[0002] 

ta^atms!«a'^y H*«tt6nTv»<5. m^&mimm 
[0 0 0 3] a^}ssiE«»s!«fiA>y \io)^summ 

[0 0 0 4] *H1$I1=||4103315 -^Ctt, S^Mslfca* 

[0 0 0 5] ccT> stE^^Q-cu. ama^iuiiz^ 
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[0 0 0 6] *H»»»4103316 ^iCjB^StlTViSi 

*t, «fige««^*>e.©m^«»»cj;'QT0e-r«.K 

iO [00 07] fi£*ft«©raSjfitt. 

iSE^fittftK»«t)«lftSICST5*S»W»663 

685 #(ciB^dnTV)'&. c<D%mt. mm&mifkm 
©«»±«3!f»ir. m§sMmim<o&im\z/u7 

»KJKffi»C|ftJ#-r5tV»5"6>©-C*«. COJSfK©*- 
[0008] 

JO t^ftlC. C©ffiMfi«i3»Jiyil©±l*iBB«lfIJa2:-r% 

40 [0 0 0 9] 2:©i"J-->i'Sff5«'&©iaH8K':3Vi 

«t. ie«ftU/!:«^t:». tt5(UiE«i^«lil©nJ9'b«« 

©tf&t3#*^4^us. ^eic, ;i©S®i"j-=>5^*t 
50 ^V^^, e^&^^^2:S%ei£IS^©IB©SARlS 
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(3) 
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(0 0 101 «S^SBa»S«^'^S' 
[00 11] 

[0 0 1 21 igasaiSffiStt, 9tit-v^)vi»Wh 

[00 13] 

e^&$i^lllS©l>ii«SeirFlill'. BEIE9f>PJi&RBUT 

[0 0 1 41 mfs.mmmmmiifsrfmzmfi 30 

(0 0 1 51 sfc. *^Mir«5«afi0iai«s!aEa'^ 
©a«tt«tt. «a«iflBa««fc-*isi©iKS£Si-rfp 

[0 0 1 61 «AIS0i»»l«ll««S>-iBISdn 

fc«KtIffliJira©EK&aS6i5-r^::tK;it). 

ttjt©**s»:JB»-r-5J:fc*nT«6r*D. am*. * 

/XJWi7A>>-e>>'-fX^X©Kafi*iC«r*S««'^ 
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4 

[0 0 171 s^fc. i^^m<mM.tsmi^mm.^'y 
'\5'Km©ttfie©«&:3€r€:»;^, :*:a^c*«fc 

[00 18] 

asi's5» H«jiffl ufc«a5'-< xi?SB2 0 0 cr>v» 
SSB2 0 0 fimHm&^yfctmmxh^, 

[0 0 191 C:©«ax-<'Xi'«H2 0 0O«Be«liSS 

tSft©ataT-<Xi'2 04 a, 204 b. 204 c. 2 
0 4d. 2 04et. xe>'H;i'2 0 2 S)B«t•rS*- 
^' 2 0 3 1 , i^ft ij y 2 0 6 jrfi^Stlfc 
«a'^7H»2 0 5a. 2 0 5b«fc. C©=^'^'Js'>' 

2 0 6 sBft-r^jP'f x3'f;v^-*'2 1 3 &«i^-r5 

Vi^*yh2 0 8RZ/3H'fXn'f;i'20 7t, wtl&fe 

3e«?r«'^-x 2 0 1 t*«*T*i*Ksn2>. *fc, a 
;^i^fflai$iBa:i:©±ti«B2 1 2*i6jiiaisn 

di-rX3'f;Pt-^'$!lfflliai52 0 9&«*.TV»5. * 
fc, ±fflaiH2 1 2*»SS66nT*»:x-^'SSt2i* 

figt, |^T-<';^i;2 04 a&ii*»6SI6nT#fc5r- 

-f h/»J-HEll82 1 0&fflA> c:©9'f h/U-Fd 
?52 1 Ott, -f>^'-7x'fX2 1 l&^UT. ±fiC« 
B2 I 2t«lKSnTV»S. 
[0 0 2 01 ?*CR:» C©a5lr-fX«'Sfi2 0 0©IMP 
K*fct©«-&S«1tbTKWri. Jifi:ilfi2 1 
2]0^&, 'f>'^-7x-fX2 1 l&^L/T. #-fX3-r 

rt'^-3'«!i«0»2 0 9tv K*:r£f'<tx-3'©3af 

^H^k.^. *'fX3-<jl/^-J'^lilIilS2 0 9*»e.®ffl 
ffl«S5IC<toT. 3t5'fX3-YJHE-^'2 1 SdJ+Y'Js' 
>J2 0 6S:e»Sli. «*Sn&x-^'*»831S$nTV» 
aF9yi'©*a:1tfc. ««A?>F»2 0 6a. 206b 

#'f xa'f jHE-^'$!ffli0is 2 0 9 tsassnT 

t'»««rBft*ffl««'Sf F 2 0 5 b*t. «»T-r Xi^ 2 

0 4c ±®{5:a&1*ffl L-TSWU, 5'-:5'ffl5ISl'^s/ F 
2 0 5 aOttHaW^ff^^ltCioTfTt)^*. * 
fc. '^-X 2 0 1 tCSJ^Snfc^-^' 2 0 3 tt. 7>.\iy 

f;v2 0 2 «:«o#»tfcSff 3. 5-f ^^'ottStroKft 

X-<Xi'2 04 a, 2 0 4b, 2 04 c. 204d, 20 
4 eS0e«1*-5. 7-f F/U-F@B2 1 0** 



(4) 

5 

2 0 5 a*t. Xi' 2 0 4 d tCDraTll^rofiS 

[0 0 2 11 iSttfii«^x-<x5^«fitUTW:. 

ffiafttl'f>9'a0 2 54^nty hK±, h^yi'afft 
5^a0 2 0 0~5 0 0Mb 1 t®«iax-f;^i'^fis*^ 

[0 0 2 21 *IC, «»7*-<Xi'«{i2 0 OCffiffl-r 
10 0fcPV»T» Hl*it^H2&fflViTSl?W<5. ^ 

1 4:9E«t:ff «ejK^»/i[«ifliaam^9 h i o o o 20 

»->-;vm8 OtS^KL/TVi*. H2tt. C 
0ttftffitfi»»IISttS(A9' H 1 0 0 

*S. ft*. g|2TB, ±«?=^Vy5W7 0t±ffl>'- 

[0 0 2 31 zomfmmmmss.^t> h 1 0 o». 

H 1 , H 2 KS^f ^ 5 (c, 1 <o±;5fc, Tg? 

«m>'-;i' F)i 1 0 z:<ormm§s.i^--)v hb 1 0 0 

y«2 0±©Bf««Bffc»f«COMIHS*V^T}gdE$ns 
0 ©iffiSa^J T— WOl0S©±i3T®^ -V 7'K 2 

0 fctttTjg)SJsns«i«ttttj»««4 0 c©ia» 

gtaSftffK4 0©±CJgJ«$n2.->"V>MS5 Ot. r 
CI)->V>hK5 0CD±C}gj3JanSV7hR5 5t, 11 

^J:5lc)griE$n5±eS=¥Y>y:/ie7oa:. r©±»=? 
t y T'K 7 0 ©±lC}g«SnS±«BJ8a>'-JV 8 0 4» 

[0 0 2 4] ^m, ^mor^m. «»@&*»cffiwr 
3a*R4 0 g^ttw«ffia^©e»*«f^t-s©* 

o»©*SS^©»:attT*D, KW±**J:-eo. 5 

[0 0 2 5] Ka->-;uHS8 0. loicBSfbT. e 
sfitfiSMisg 4 0 tsmsi 0 tu 6 0 tm^m so 
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6 

icEissna±». T»:¥^ 7 0, 2 0tt. as 
t&mm^t. -F«a^->-JvHi8o. lo 

R7 0. 2 0 ©KJ?B. mm&ffimmms.^'v h i o 
o©st^>«?tgci^-r5fc*, «m'syHfca*ns 

E»efittt#b. fi»tt» 0. 4'-0. 1 /tm®«HT 
[0 0 2 61 j:©±«, TfiS=^=w:^7 0, 2 0©M 

t»uT-e©««att*mft:-r5a«atts»»«4 o 
fc. ;i©««asift««84oce^tiffl«iasii(rrfc» 
©©^HDtauffleft^fte o t. iKafiiriLja«e4 o 

fcv ««»fclB;U7X-r«fc«>©«K«!»Ji3 0i:*> 

[00 271 £1 ©a^^»€ 3 0 a> m%iB:mb»m4 
omnim\zmm&^tu am&i^«R4o©j|«)£ 

ft. ttaisjri3»«R4 ocag««i8±-rs©si»±-c 

^5. «K®«13 OS. «aSjB^ftlK4 0®««tC 
IS^bT^VtS©tt. «iaaiFi3»»lfi4 0©(f*ll«© 

ss*tfi-rff&triiaD. c:©«««*-aKttftK:«» 

a&S, c©J;-5ftl(!jiT». ftJ^^^waa^r- 

[0 0 2 81 aafitni84«K4 Ott. N ! -F e^^, 
Nl-Co^^, N 1 -Fe-Co'&&^®i5a. a 

it;®:3^iRi t i o T®affim*«Kft;-r saattSKT}^^ 

SnS. ■€-©Kli'B. «0. 0 1~0. 04 5tfm-C* 

[0 0 2 91 m'^^KtmLmmMi^G ott. 
giftK4 0 t^i>ft«J« m^\t^ «i X 1 o«~i X 
1 O'A/cn' ) SSETfc*. 

[0 0 3 0] Jx^VhKSOtt. K^StriSa*H4 OS: 

»r«fpffl«fT5. 7x*8i»'r«fc» 

It. >/^>hKS;BlriS*j£S. ->Y>h-m7;^fei; 

'yr>hJU77.m\Z^^-^X\i. '>^>hmtL 
T, a^attiaft«4 0±IC. TI, Nt. Ta, M 

0. w%:©»v)&iiie&}^i[Kr«. ■€-©iej*B. 

0. 0 1~0. 0 4 wrngSTiS. Sfc. ^^VVh^^-f 

7;^«feTa. i't>MS5ocssn5®iKfcj;oT<a/< 
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(0 0 3 11 ;i«)->v>hA'f7;^l*ewc. SffiSaB 

V > MS 5 0) s^frur, Ksai$i5a*R4 0 c«n« 
<. aaSJfiBa»R4 0lcBJliP-r«:^3*T»*. ztif> 

[0 0 3 2] iRJc, iaafi«K4«fflaa'^s' H 1 0 0© 

[0 0 3 31 #aj4S«ii±fcT««st->-;»' 

1 0 N 1 F e 2 uraOW^ ICJ^J^b. 

tso. 3wm ©jysicjgjSfr*. -s-i/T, ;i©T»« 
g,->-;v HS 1 0 tTfi?=¥-v 5/ 7« 2 0 t^m^om. 
fcHDi-rs. JiiiT. Twa^->-^Hii o©«ei5 

Dox-rs. ;in», T«MSiav-;n«»i i o sasjgic 

JgflSS nsii^JRO lHUfflS«iS(«J 6 0 *». TSHBav' 
-;H«H 0 ©«g85T»r»-r?)©SKik1"'S:fc*t?* 
5. TSI5=^ivy:/ll2 0±K, aK*l»S3 0S 
wm^. aK«!l»lg3 0B, T»=^^vy:/«2 0± 

c. »ttttjrs3oi, mLW&mo2^7.n-yf^)y 
<k 0 ii*a)i tfcft> «afifiiasR 4 0 © 

xti. -E-wJS*. aK(HffliS3oa. -jt*©it* 

5. «[K*IIffll®3 0±i:> ttK«I»/i3 OSfllJS 
■r5-^*©l©m©Tfi5^ ^ >y :/S 2 0 «afi!ri 
^1164 0 t-rSN i F e^4tlR«4 0 OA©*St» 
«[V»T, i^v>MS5 0tT«Nb»S4 00A 
©jPSfC»ai-i. <l^»DlBl/fflmffi»«:6 
0fr«&i^^'>C32JiKSO. 1 urn ©ffSfcJgflS 
JDlt. a^fc. -troiSSJc, ±«5=¥Yy7TS 
7 Off iTJWS^-SrO. Sam OJ$fi\zm&T^, 'A 
C, ±aaa->-iV l«S80i:f5NlFe •&^IS£ 2 
/im©JPSfc»*U »!!IS^:UT7;^5:^*^&^^^. 

egifi««4»safi^y H 1 0 0 ©fpfiEs^Ti-s. 

(0 0 3 4] ±E©J:5C. 

saa^sy Htt. «K«iflii3 os»j«ft, c©±^ 
\t, «asfiii«6»R4o*>g<sbT(ri<E.. c©fc*. a 

a«lS3iftR4 0Si"J-:^;'i'-r-5X8€^*1". s 
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ttJtcv^ «afi»iajftK4 0!9t»»-rs»nA»ftv^ft 

». «S«#tt©^»:^«^}£^i«l*liS4 0S:JgfiK-rsC 

[0 0 3 51 ^IC. *fE«ICffi'&eKf!m@3 0©«|g 
[0 0 3 6] B4», 4:%§Q(ClS-&ttE«lfflUI3 0£^ 
ttl^RS 0 1 tRmmSS^S 0 2 H^, ^SLft 

», «^&tfi^«R4 0 2:KifittttJS3 0 2 2:©|fn>C 

mmam s o 2 a:9ittiys3 0 1 tom-Q 

20 [00 371 -r)©«S!B!afttl^Of^fflfct3t»T»Mfc 
[ 0 0 3 8 1 0 5 »c, «^«lite^©«^ S8^»?IK:* 

-r. ii5©^9», iBi»fiif&aftR4o. K^e{$R3 

0 2, iSKttRS 0 l©Xtf>'©^S*StotTV»5. 

a*j> H5£iKT?tt, *atta£«i. t»->-jwhsi 

0. v"V>hR5 0, y7M85 5. ±«^1ry:^7 
0. J:»->-;PHIS8 0€«irr*. 
[0 0 3 9] SUffil^RBO 2^a£^Si^lllS4 0^ 
©iS^IAH-glciJcO. «^fi£i^ftR4 0Pj8ffi©tt 

30 a«tn0»*R4o©;!^i;>»-3EfiSj»cttA6n«. ::© 
iK»-cxtr>'©iRiir*men-5i:, 3Ssttm7xtta 
aisfii5a«K4 o«f*«« (t>x«») >ct>et)D, 

[0 0 4 01 ±iEbfci5K. 
K«ifilS3 0tt> ym'rvm2 0±tc5l«tte3 0 

1 3 0 2 tsjKjJcaea, u >tf 

40 tt;S:ii©^tt€ffltiTBff«©tteiC}g(SitTl'»«. 'f^t 
> 5 'J >i^ttTlnil/fc*&lctt. H 5 tc^-r J; 5 IsM 
^rnnm 3 0 T^r©T»^ 1r y 7lR 2 0 ©:t--;t-5 'J 

114 0 asffiPJi 3 0 iciiiD±ff5«5)'T?ag«»* 
# < a 0. eaiatt3a*R4 0 tcft«jn*t»4u^t- < 
as©**a5i^-ca«n*jsivi«'&. sBi^fiSK* 

£^4 O^jgeSlC^titt^S^StiR 3 0 2 a:flBi^fi«i^ 

»ia4otTtcfcS«A'f7x*«. m.fi&^sm^ 
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[0 0 4 1] fc**J. *^llfc»5!l«K(tR3 0 Itt. « 
t>. afUSSi^»R4 0+5WS«tfilE;U7X«»4f* 
[0 0 4 21 SfittttRS 0 1». ^O±1S<0S3SSmjR 

3 0 2 K5fiatt-ai«feoa^ttiS'&*je»si'T 

cofc*. sTHo5fiantR3oitt. 

5Maf^«fe?f5::t«s-CtS. -Tab's. iS«ffiB3 

0 ie-3^iai<D««6«i-!it*»-ct5. atiu^i^s 
R 4 0 Ka«]n*t4i;, x^/nm r;^*ta;«na5i)-T»r 

tt)R3 0 1 a^gtia«S4 0 «t'jtiffi«ic-:&iRi© 

[0 0 4 3] ^f,\Z. :ti96mz.i:^t. ^KftRS 0 1 
*>e©-;^iSl0a*S. a^«i^*K4 0it'jfciS«lc 

[0 0 4 4] CO^^tC. aEeiin)13 0&2SIS«liS 

[0 0 4 5] $61:, 4E%nl::<fc«^:. tt^^^ 

4 oii«88(i:sfisn/^-^©<9iE^ti€ 3 0 fnomm 
ssiaefictfciD. agtts«i2a»K4 0'fffefii«»c 

[0 0 4 6] a^ttta5»ftR4 o'^^mzm^n^ 

J:<WJtTt^.t>©©> a^fii[«l*K4 0rt©emt 
- ^ > h 6 ©lK^W«#lrj&i;T^«fcj£c 

©«^t-;^>h©Eie*«§4ta«.fc». ff4ta*S 
-cfrs^t, «iai^*IS4 0«l'*««fe¥-«i 

*fii«icBijD*n«* 5 \z, -»©aKffl«s 3 0 rao 
mmmsomotmit. msMmts^^oowm. m 



(6) ftii!¥6-103 536 

10 

SS. :BJ;t;. R3fi«ttR3 0 2©®S*£fc 
©MKB. -«©aK$!fll®3 0©mii*Blfl!SU&vx 

ir/^^->fefflir>T«Ki«ffl8 3 0 s»ja«-& ;i tK J: 

O^^lcra^te.n, fiE;H7X«»©:*:frSSfi3BiUc 

[0 0 4 7] ^ci. mimz 0 1 . snaffiss 0 2 
©tmcr)ViTRwr5. 

[0 048] iSm^tSi 3 0 1 «t«1i^^e«^^ U 
(r). Stttt^&e2:-r-&^SSiifi«yS3 0 2 ^©i&^ 

«tt)S3 0 1 ©««tt. finfc«caa»fi**rN i f 
e^^e*Js*K> m.ii. «sjgft*i5xio-'~ 

-5X1 0-'©«iBt**N 1*«8 0~8 2K?-56Ta 
f±. K!S«fiR3 0 2t©jfffi-C*C««^Jftfe'&k: 
0 1 i*g«©;^ i;>©:«FiajS-3?iSifc«A.5 c:t*»T?* 

[0 0 4 9] :ly^^;^^:j^€:*ri^^^^:U Jin 

iCNb, Ta. Mo. Zr. Rh, P t. Au. Co^ 

[00 50] S^fc, CoZr, FeZr*±i:U/t# 

[0 0 5 1] -?5r, Kifttt{ilS3 0 2tt. »fl:r:y-Jr;V 

[0 0 5 2] 2t:%^(Ctg<&BES!l«ll3 0». Wmm. 
3 0 1, RUttftBS 0 2€rSSSmCT. IBi>C, ISff 

•5. -eUT. -f:*->5«J>i^aiffcJ:-3TBf)£©}g«l' 
»]XUm ffftX^4tl::Tai^S^iy|4 0&J^j£ 

b. mRmmms oe±i©s«tttttR3 o 2 

ti«J«R4 0 i:©«S«5»IS'&S:#Tl'»S. :i©fc». 

s»«iSR3 0 2a. sffl*i:*:ft*ic$e$nTt)iaa 
l/K set. SfflK±ca^»:/^^;*>iffifles0f^ 
[0 0 5 3] ^W«6tt. Rftins/^r^fer^tfei;;*:^ 

40 tfjcisofflb. ^•©a. «afi*^»R4ot©iS'&« 

0tifeK2>ft?it««Wtfcffli3Efl:*«&<. HffllcK 
SJPX1--5B. »fl:=fir;He±:&lCl/>?;^h*«** 

(D^is\zmfmm!m4 0 &}g«uTt>, •€-©iB'&ia 

SHEUfc. Sfl2n^'!r;v©:/Dy4^>i'fflft 
tt|92 0 0"C~2 5 Or©|8H-e*D. SlffliRSm 

50 v^^i^^aeufe. 
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to 0 5 4] set. *»i3ii«'5Rfl:--:''>--»WKB. 

[0 0 5 51 *fc> N10»C^a©Fe, Co, Nl, 
La. Ce. Nd. Sm. Gd. Tb. Dy, Ho. E 
r, Tm. Yb. Euft£SflSllDUTfe«ffl«IIBt«« 

[0 0 5 61 -€-©«S©K»«ttK3 0 2©««i:l/T 

», ^&^^^k^ 4 0 ^ F e M n SRSatt^^K-h 
FeMn»SSISttt«©«li«fldB*i^y-->i'l»* 

[0 0 5 71 SP)»C. *f5?gtJ;5i:. »KWfflll3 0 

0(Dft#K^fll«Si6 0(tE)w», X^lii^M"^^*^ 

ia^iiK4ojc#-^anfcfi!/N*-i'7xaiif*<. atafitri 

i!S»l|4 0«f*ffi«Cfet>DJr<<ftoTU*5. I8f;t 
tt. a^fitr[^«K4 0f*®«S¥-«K«ffit«H* 

[0 0 5 81 Sefc, H7lc^T*5t, KK^ffll^3 

0 — 3tf©«^iftffl«s 6 0 03i*}«i*-eADatri p 

tt-»©®#i|ftffl«ffi6 o©MiiiiTttft*e.-f. -^t© 

3 0 ©radT^S^S. 3 0 

Egl3tlT«ri<5i^figiia«JS4 0rt©Xt!;'tt. 07 
©-^©fi^^ftUmS 6 0 ©l^filT'b. SlittttR 3 0 
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Machine Translation of JP 6-103536 

Detailed description of the invention. [0001 ] . The utilization 
field on the industry. This invention concerns magnetoresistance 
effect type magnetic head using the magnetoresistance effect 
magnetic recorder, especially magnetic disk unit. [0002] • 
Conventional technology. As a magnetic head in which to read the 
data at the high sensitivity from magnetism plane of magnetic 
recording medium is possible, magnetoresistance effect type 
magnetic head is known. The magnetoresistance effect type magnetic 
head converts the magnetic signal on recording medium into the 
electrical signal using the phenomenon in which the electric 
resistance of a magnetoresistance effect film changes according to 
the direction of the magnetization. [0003] . By the magnetic 
domain wall which exists for a magnetoresistance effect film 
irregularly moving by signal magnetic field, the main problem of 
the magnetoresistance effect type magnetic head is to generate the 
noise called the Barkhausen noise. [0004] . The U. S. A. patent 
4103315th At the number, in order to extinguish the magnetic 
domain wall of a magnetoresistance effect film, and in order to 
suppress the noise, one whole side of a magnetoresistance effect 
film is equipped with the antiferroraagnetism layer, and uniform 
length bias magnetic field in the length direction arises, and it 
has been shown that magnetic exchange combination of the 
antiferromagnetism-ferromagnetism is utilized. [0005] . In this 
invention, the layer specially established is defined here as a 
magnetic domain control layer in order to apply length bias 
magnetic field in the length direction for the purpose of 
suppressing the generation of the magnetic domain wall in a 
magnetoresistance effect film. And, the magnetic exchange 
combination calls that the direction of the spin of the 
ferromagnetic film agrees in the direction near the interface 
between antiferromagnetism film and ferromagnetic film of the spin 
of an antiferromagnetism film. In addition, the temperature in 
which magnetic exchange combination of ferromagnetic film and 
antiferromagnetism film disappears is defined as a blocking 
temperature. [0006] , The U.S.A. patent 4103315th In the 
structure which laminated an antiferromagnetism film as a magnetic 
domain control layer over one whole side of a magnetoresistance 
effect film, the magnetic exchange combination increases so that 
the number may have show it, and the direction of the magnetization 
of a magnetoresistance effect film will need large signal magnetic 
field in order to rotate by signal magnetic field from the magnetic 
recording medium as the result. Therefore, there is a problem that 
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the sensitivity of magnetoresistance effect film for the signal 
magnetic field lowers. [0007] . The problem of the technology 
provides pattern until now of the magnetic domain control layer, 
and the way which forms film in advance in this specification in 
the film formation process magnetoresistance effect a film edge 
upper part is made to be a under side. It was solved by invention. 
This invention is U.S.A. patent 4663685th on the magnetoresistive 
reading converter The number has shown it. Only at edge upper 
part of the magnetoresistance effect film, magnetic domain control 
layer which applies bias magnetic field to the length direction of 
a magnetoresistance effect film is arranged, and ^ is done, and 
this invention is a result of maintaining this edge in the single 
domain condition. Single domain condition of this edge also 
induces the single domain condition in sensation M division in the 
center of the magnetoresistance effect film. In the practical 
example of this invention, antiferromagnetism film which affects 
edge upper part of a magnetoresistance effect film as a magnetic 
domain control layer is connected and is formed directly, and the 
technology which maintains edge upper part of the magnetoresistance 
effect film in the single domain condition has been shown. 

[0008] . The problem in which the invention intends to reach 
solution. There is a problem described in the technology in the 
following superscription convention. Antiferromagnetism film of 
the FeMn system which affects only edge upper part of a 
magnetoresistance effect film in the technology as a magnetic 
domain control layer this has been formed. In this reason, FeMn 
system antiferromagnetism film over this magnetoresistance effect 
film with the magnetic domain control layer must be formed, after 
the patterning of a magnetoresistance effect film is beforehand 
done at the fixed dimension. In the meantime, antiferromagnetism 
film of ferromagnetic film and FeMn system as a magnetoresistance 
effect film must be made to produce the magnetic exchange 
combination in both intercalation. Two film must be atomically 
adhesively made in order to generate this magnetic exchange 
combination. Therefore, it is necessary that it cleans it sputter 
etching, etc. magnetoresistance effect a film some and forms a FeMn 
system antiferromagnetism film on this cleaned magnetoresistance 
effect film afterwards. [0009] . The problem in the case of this 
cleaning is explained. A magnetoresistance effect film it becomes 
complicated that the surface of a magnetoresistance effect film is 
cleaned on the process, and in addition, the possibility that a 
magnetoresistance effect film is damaged by usual several hundred 
A and thin cleaning very is high. As the result, the magnetic 
characteristic of a magnetoresistance effect film is hurt. And, 



the film thickness of a magnetoresi stance effect film also 
fluctuates, though when the degree of the surface cleaning might be 
almost fixed, when it fluctuated, and the dispersion of magnetic 
characteristic occurs between large number of magnetic heads as the 
result. In addition, there is some this surface cleaning 
magnetoresistance effect a film antiferromagnetism a film magnetic 
combination inadequate magnetoresistance effect a film single 
domain. The magnetic domain wall will exist for a 
magnetoresistance effect film, when the edge does not become single 
domain, and the Barkhausen noise will be generated by the irregular 
transfer of magnetic domain wall. Such magnetic head is not 
suitable for magnetic head for high-density magnetic recording. 

[0010] . The purpose of this invention is to offer the 
magnetoresistance effect type magnetic head that it can prevent the 
Barkhausen noise which formed the magnetic domain control layer in 
the edge of a magnetoresistance effect film, and again, that it is 
possible with the high power without requiring the cleaning of the 
magnetoresistance effect film as a cause of characteristic 
dispersion and noise of the magnetoresistance effect type magnetic 
head. [001 l] . Means for solving the problem. The 
superscription purpose can achieve the superscription magnetic 
domain control layer by placing the magnetic domain control layer 
in the magnetoresistance effect film double end subordinate side, 
and composing of the bilayer that ferromagnetic film and 
antiferromagnetism film are constituted by laminating in order. 

[0012] . A superscription antiferromagnetism film the nickel 
oxide is desirable, and soft magnetic alloy film such as the NiFe 
alloy are desirable superscription ferromagnetic film. [0013] , 
Action. In magnetoresistance effect type magnetic head which 
concerns this invention, the magnetic domain control layer has been 
installed in double end subordinate side of the magnetoresistance 
effect film, and center region of the magnetoresistance effect film 
which detects magnetic signal from recording medium has not done 
antiferromagnetism film and magnetic exchange combination directly. 
Therefore, in center region of the magnetoresistance effect film, 
the sensitivity of the magnetoresistance effect element does not 
lower, because there is no increase of anisotropic magnetic field 
of the magnetoresistance effect film, and it is possible with the 
high-power magnetic head. [0014] . And, it is possible to hold 
the Barkhausen noise of which the irregular transfer of magnetic 
domain wall is a cause, because that magnetic domain wall arises in 
the magnetoresistance effect film central can be suppressed, by 
length bias magnetic field by the magnetic exchange combination 
between magnetic domain control layer and magnetoresistance effect 



film that the magnetoresistance effect film double end subordinate 
side was equipped. [0015] . And, magnetic domain control layer 
of magnetoresistance effect type magnetic head which concerns this 
invention has done the most lower layer with ferromagnetic film. 
This ferromagnetic film the permanent magnet action for the action 
of spreading a magnetic flux of the unidirection in a 
magnetoresistance effect film is possible, and the action of 
effectively transmitting producing length bias magnetic field to 
the magnetoresistance effect film center region as a result of 
magnetic exchange combination between antiferromagnetism film which 
is magnetic domain control layer most upper layer and 
magnetoresistance effect film is possible. Therefore, the 
Barkhausen noise can be prevented of the good stability. [0016] . 
In addition, by adjusting the distance of magnetic domain control 
intercalation placed in the magnetoresistance effect film double 
end division, it is possible to adjust the size of length bias 
magnetic field that it can travel in the magnetoresistance effect 
film central to the optional size, and it is possible that high 
power and magnetoresistance effect type magnetic head of Barkhausen 
noise -less are easily produced. [0017] . In addition, before 
the formation of a magnetoresistance effect film, magnetic domain 
control layer of the magnetoresistance effect type magnetic head of 
this invention is formed and is processed. Therefore, in formation 
process of the magnetic domain control layer, there is completely 
no, and the fear which damages a magnetoresistance effect film 
holds the dispersion of the performance between large number of 
magnetic heads, and it is possible for the mass production with the 
advantage. And, it is possible that the patterning of the magnetic 
domain control layer is done by lumping together by ion milling 
method, etc., and the manufacture is easy. [0018] . Practical 
example. As a practical example, magnetic disk unit of 200 which 
applied magnetoresistance effect type magnetic head which concerns 
this invention are explained using figures of 3. Figures of 3 is 
strabismus figure which shows this summary structure of magnetic 
disk units of 200. [0019] . This summary structure of magnetic 
disk units of 200 is explained. This carriage with magnetic disk 
204a, 204b, 204c, 204d, 204e and motors of 203 which drive spindle 
of 202 and magnetic heads group 205a and 205b retained in carriage 
of 206 of which the transfer is possible of the multiple that it 
was regularly-spaced and laminated in the single shaft ( spindles 
of 202 ) top, etc. magnetic disk units of 200, as it is shown in 
the same figure. It is constituted with bases of 201 which 
supports magnets of 208 which constitutes voice coil motors of 213 
which drive 206 and voice coils of 207 and these. And, it has 
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voice coil motor control circuit of 209 which controls voice coil 
motors of 213 with the signal which epistasis equipment of 212 of 
magnetic disks control equipment, etc. sends out. And, the data 
which functions and magnetic disk 204a which convert into the 
current that it writes the data which epistasis equipment of 212 is 
sending, and that in proportion to the system, it should run it in 
the magnetic head, etc. are sending is amplified, and this 
light/lead circuit of 210 minds interfaces of 211 with light/lead 
circuit of 210 with the function which converts into the digital 
signal. It is done, and it is connected with epistasis equipment 
of 212, [0020] . Next, the case of reading this operation of 
magnetic disk units of 200, is explained as an example. From 
epistasis equipment of 212, the support of the data to be sent is 
given through interfaces of 211 in the reading in voice coil motor 
control circuit of 209. By the control current from voice coil 
motor control circuit of 209, voice coil motor of 213 make 
carriages of 206 drive, and the position in the truck where 
instructed data is memorized is made to move magnetic heads group 
205a and 205b, etc. at high speed, and it is accurately positioned 
and is done. This positioning the position on magnetic disk 204c 
is detected, magnetic head 205b for the positioning connected with 
voice coil motor control circuit of 209 offer it, and it is done by 
the position control of magnetic head 205a for the data. And, the 
following are rotated by motors of 203 supported in bases of 201 - 
Magnetic disk 204a, 204b, 204c, 204d and 204e of the multiple of 
3. 5 inch diameters installed in spindles of 202. Next, it begins 
to read the data signal on magnetic disk, after with the signal 
from light/lead circuit of 210, it chooses magnetic head of 
instructed fixed, and after it detects the head position in 
instructed region. Magnetic head 205a for the data connected for 
light/lead circuit of 210 are carried out this readout by 
transferring the signal between magnetic disk 204d. The data which 
it began to read is converted into the fixed signal, and epistasis 
equipment of 212 sends out it. [0021] . As a high-performance 
magnetic disk unit, it is desirable that 1 inch 25 kilobit, track 
density are over 1 inch 2000 trucks on linear recording density. 
It is possible that the surface recording density produces magnetic 
disk unit of 1 square inch 200~500Mbit by making the magnetic disk 
unit using this head, because there is no Barkhausen noise, when 
magnetic domain wall is not produced, and because magnetoresistance 
effect type magnetic head which concerns this invention of the 
following is supersensitive. [0022] . Next, magnetoresistance 
effect type magnetic heads of 100 which are the one practical 
example of this invention used in magnetic disk units of 200 are 
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explained using, figure of 1 and figures of 2. Figure of 1 is 
strabismus figure which shows the summary structure of 
magnetoresistance effect type magnetic heads of 100 which concerns 
this invention. Still, in figure of 1, it is the magnetoresistance 
effect type magnetic head unilateral hemihedry, and upper gap film 
of 70 is abbreviated to upper shield film of 80. And, figures of 
2 is strabismus figure which expanded this magnetoresistance effect 
type magnetic heads of 100. Still, upper gap film of 70 is 
abbreviated to upper shield film of 80 in figures of 2. [0023] . 
Lower magnetic shielding layer of 10 and lower gap film of 20 
formed over this lower magnetic shielding layer of 10 and magnetic 
domain control layer of 30 which consists of the paired layer 
formed placed the fixed interval in the fixed place on this lower 
gap film of 20 and this magnetic domain control layer of 30 
nonmagnetic substrate 1, as this magnetoresistance effect type 
magnetic heads of 100 are shown in figure of 1, figures of 2. 
Magnetoresistance effect film of 40 that it meets in superscription 
lower gap film of 20 between the paired layer, that, it is formed, 
in covering upper surface and shunt film of 50 formed over this 
magnetoresistance effect film of 40 and soft film of 55 formed over 
this shunt film of 50 and electrodes of 60 for the signal ejection 
formed on this soft film of 55 and each superscription film, each 
layer and signal ejection electrode. 60 is constituted with upper 
gap film of 70 in which it forms cover and upper magnetic shielding 
layer of 80 formed over this upper gap film of 70. [0024] . Next 
the following will be explained " Each layers, actions of each 
film, materials, etc.. Upper part and lower magnetic shielding 
layer 80, 10 prevent that the magnetic field except for the signal 
detection electrode influences in magnetoresistance effect film of 
40, and it does the action of raising signal resolution of 
magnetoresistance effect type magnetic heads of 100. The materials 
are soft magnetism such as NiFe system alloy and amorphous of the 
Co system, and the film thickness is 0. 5~3 /zm almost. [0025] . 
Upper part and lower gap film 70,20 placed in order to insert 
magnetoresistance effect element which consists of 
magnetoresistance effect film of 40 and signal ejection electrode 
conductor of 60 and magnetic domain control layer of 30 with the 
adjacency to magnetic shielding layer 80, 10, do the action of 
electrically and magnetically isolating magnetoresistance effect 
element and upper part, lower magnetic shielding layer 80, 10 and, 
and it T/l^^s it glass aluminum. The insulator is based 
nonmagnetic of ^, etc.. Upper part and film thickness of lower 
gap film 70,20, since regeneration resolution of magnetoresistance 
effect type magnetic heads of 100 is influenced, it is dependent on 



the recording density which magnetic head desires, and it is within 
0. 4~0. 1 /zm generally. [0026] . Like the superscription, 
magnetoresistance effect element formed between this upper part and 
lower gap film 70,20 is in magnetoresistance effect film of 40 in 
which the electric resistance changes for magnetic field and 
electrode conductor of 60 for the signal ejection for running the 
signal detection current in this magnetoresistance effect film of 
40 and double end of magnetoresistance effect film of 40. It 
consists of magnetic domain control layer of 30 for magnetically 
biasing the enough level in making the single-magnetic domain of 
this double end, with the length, [0027] . This magnetic domain 
control layer of 30 is formed only in the magnetoresistance effect 
film of 40 double end division, and it does the action of giving 
length bias magnetic field in the length direction in 
magnetoresistance effect film of 40 in order to maintain the edge 
of magnetoresistance effect film of 40 in the single domain 
condition. As this result, it can be prevented that the magnetic 
domain wall arises in magnetoresistance effect film of 40, and the 
Barkhausen noise which originates from the magnetic domain wall 
generation can be reduced. That it is established by limiting 
magnetic domain control layer of 30 to the edge of 
magnetoresistance effect film of 40, is also because it becomes 
compulsorily the single domain condition, when this edge is 
maintained in the single domain condition, on the center region, as 
long as the length of center region of magnetoresistance effect 
film of 40 does not expire at the length. And, in such structure, 
the lowering of the sensitivity in forming the magnetic domain 
control layer in magnetoresistance effect film of whole 40, because 
that the direction of the magnetic moment of the center region 
easily changes is possible, is not brought about, and it is 
possible with high power in respect of the magnetic head. 

[0028] . Magnetoresistance effect film of 40 is formed by the 
ferromagnetic film in which electric resistance changes according 
to the direction of the magnetization like Ni~Fe alloys, Ni-Co 
alloys, Ni-Fe-Co alloys, etc. , The film thickness is about 
0. 01~0. 045 [0029] . A thin film such as the copper 

metallurgy of which usual electric resistance is enough small is 
used electrode conductor of 60 for the signal ejection in order to 
run the current ( for example, 1 X 106 ~ 1 X 107 A/cm 2 ) which 
is enough for magnetoresistance effect film of 40. [0030] . 
Shunt film of 50 does the action of applying the magnetic width 
bias to the sufficient level in supersensitizing magnetoresistance 
effect film of 40, The method using a shunt film is called the 
shunt biasing method in order to apply the magnetic width bias. In 
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shunt biasing method, the metal film in which Ti, Nb, Ta, Mo, W, etc. 

are little on magnetoresistance effect film of 40 as a shunt film 
is formed. Generally, the film thickness is about 0, 01~0. 04 /i m. 
And, it is necessary to also adjust specific resistance with the 
film thickness of shunt film of 50, because width bias magnetic 
field changes by the current which flows in shunt film of 50, in 
the shunt biasing method. Values of this specific resistance of 
shunt film of 50 are generally about 1~4 times of the value of 
magnetoresistance effect specific membrane resistance. [0031] . 
Except for this shunt biasing method, there is soft film biasing 
method as a biasing method suitable for magnetoresistance effect 
type magnetic head for high-~density magnetic recording. The soft 
film biasing method is efficient, as it is shown in figure of 1, 
figures of 2, and it is a method for applying in magnetoresistance 
effect film of 40 in respect of the magnetic field which arises by 
the current which flows through the nonmagnetic layer ( here, 
shunts film 50 ) in magnetoresistance effect film of 40 in soft 
film of 55. Not only these methods are independently used, but 
also compound biasing method which combined the shunt biasing 
method with the soft film biasing method is effective. [0032] . 
Next, the production technique of magnetoresistance effect types 
magnetic head of 100 is explained. Still, thin film formation 
method and patterning method of the following used sputtering 
technique and etching method which were the well-known technology. 

[0033J . First, NiFe alloy as lower magnetic shielding layer of 
10 is formed on nonmagnetic substrate of 1 at the thickness of 2 
Mm, and besides, the alumina as lower gap film of 20 is formed at 
the department at the thickness of 0. 3 /z m afterwards. Then, the 
following are processed in the fixed shape : This lower magnetic 
shielding layer of 10 and lower gap film of 20. It is processed 
here so that the edge of lower magnetic shielding layer of 10 may 
tilt for the substrate, as it is shown in figure of 1. This is as 
electrode conductor of 60 for the signal ejection formed in the 
form which covers lower magnetic shielding layer of 10 prevents 
that it is suspended in the edge of lower magnetic shielding layer 
of 10. Next, magnetic domain control layer of 30 is formed on 
lower gap film of 20. The patterning is done, after ferromagnetic 
film of 301 and antiferromagnetism film of 302 are laminated in 
order on lower gap film of 20 by sputtering techniques, etc., so 
that only the part which corresponds to the edge of 
magnetoresistance effect film of 40 may remain on magnetic domain 
control layer of 30. It is processed by patterning, ion milling 
method, etc. . As the result, magnetic domain control layer of 30 
becomes a paired layer. Next, on lower gap film of 20 between the 



8 -<-i^ 



paired layer which constitutes on magnetic domain control layer of 
30 and magnetic domain control layer of 30, NiFe alloy film as 
magnetoresistance effect film of 40 is formed at 400A thickness, 
and next, Nb film as shunt film of 50 is formed at 400A thickness. 
Afterwards, it is processed, after the bilayer of gold and titanium 
as electrode conductor of 60 for the signal ejection is formed at 
the thickness of 0.1 m, and besides, the alumina as upper gap 
film of 70 is formed at the department at the thickness of 0.3 iim. 
Next, NiFe alloy film as upper magnetic shielding layer of 80 is 
formed at the thickness of 2 fim, and the alumina is formed as 
protective film, and the preparation of magnetoresistance effect 
type magnetic heads of 100 is finished. [0034] . Like the 
superscription, magnetoresistance effect type magnetic head which 
concerns this invention has formed this magnetoresistance effect 
film of 40, after magnetic domain control layer of 30 is formed. 
Therefore, the damage is not given in the manufacturing process in 
magnetoresistance effect film of 40 without containing the process 
of cleaning magnetoresistance effect film of 40. Since there is no 
fear in which magnetoresistance effect film of 40 is damaged, it is 
possible that good magnetoresistance effect film of 40 of the 
magnetic characteristic is formed, and the manufacturing of the 
magnetoresistance effect type magnetic head is possible of good 
^^14. In addition, since to hold film thickness fluctuation of 
magnetoresistance effect film of 40 is possible, it is possible 
that the dispersion of electric and magnetic property between large 
number of magnetic heads is held, and it is suitable for the mass 
production. [0035] . Next, the function of magnetic domain 
control layer of 30 which concerns this invention is explained. 

[0036] . Figures of 4 is enlarged section figure which shows 
magnetic domain control layer of 30 which concerns this invention. 
In respect of magnetic domain control layer of 30, this invention 
is unique for the place which has made ferromagnetic films of 301 
and antiferromagnetism film of 302 in order to be laminated bilayer 
structure, and it is the most unique in the place which utilizes 
two magnetic exchange combination. One is magnetic exchange 
combination of the ferromagnetism^antiferromagnetism which arises 
in interface between magnetoresistance effect film of 40 and 
antiferromagnetism film of 302, and other one is magnetic exchange 
combination of the antif erromagnetisra-f erromagnetism which arises 
in interface between antiferromagnetism film of 302 and 
ferromagnetic films of 301. [0037] . The action of two magnetic 
exchange combination is explained in detail. [0038] . In figures 
of 5, the aspect of the magnetic exchange combination is typically 
shown. The arrow of figures of 5 has shown magnetoresistance 
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effect film of 40, antiferroinagnetism film of 302, direction of the 
spin of ferromagnetic films of 301. Still, the following are 
omitted after figures of 5 * Nonmagnetic substrate of 1, lower 
shield layer of 10, shunt film of 50, soft film of 55, upper gap 
film of 70, upper shield film of 80. [0039] , By magnetic 
exchange combination between antiferromagnetism film of 302 and 
magnetoresi stance effect film of 40, the spin of magnetoresistance 
effect film of 40 in the magnetoresistance effect film of 40 double 
end division is leveled in the unidirection. The exchange bias is 
also transmitted to the magnetoresistance effect film of 40 center 
region ( the sense part ), when the direction of the spin is 
leveled in this part, and it is possible to also compulsorily level 
the spin of the center region in the unidirection. By this, it is 
possible to suppress the generation of the magnetic domain wall in 
the magnetoresistance effect film of 40 center region, and the 
Barkhausen noise can be prevented. [0040] . However, 
ferromagnetic films of 301 and antiferromagnetism film of 302 have 
been formed in order on lower gap film of 20 after the lamination 
using techniques such as the ion milling method for the fixed 
position, as foregoing was done, this magnetic domain control layer 
30. It is not possible to avoid the exaggerated milling of lower 
gap film of 20 of magnetic domain control layer of 30 downward 
shown in figures of 5, when it was processed by the ion milling 
method. Therefore, the level difference increases in the part in 
which magnetoresistance effect film of 40 reaches in magnetic 
domain control layer of 30, and the stage cutting becomes easy to 
arise in magnetoresistance effect film of 40. When the stage 
cutting arose, since the exchange bias has been cut in the stage 
cutting part, exchange bias in the case in which there is no stage 
cutting in the part with the level difference and 
antiferromagnetism film of 302 and magnetoresistance effect film of 
40 in the magnetoresistance effect film of 40 double end division 
is also transmitted to the magnetoresistance effect film of 40 
center region, and the Barkhausen noise can be prevented, and it 
^s magnetic resistance It is not possible to make the ankle 

film of 40 center region to be the single domain condition, and the 
Barkhausen noise can not be prevented. Such head is not suitable 
for the mass production. [0041] . But, ferromagnetic films of 
301 which concern this invention have had the action of giving the 
length bias magnetic field in the magnetoresistance effect film of 
40 center region, when the stage cutting arose in magnetoresistance 
effect film of 40 in case. [0042] . Besides, ferromagnetic films 
of 301 have formed magnetic exchange combination of 
antiferromagnetism-ferromagnetism and antiferromagnetism film of 
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302 of the way, and it is possible that the spin of ferromagnetic 
films of 301 is even in the unidirection. Therefore, it is 
possible that the ferromagnetic film of 301 of the most lower layer 
do the permanent magnet action. That is to say, it is possible 
that ferromagnetic film of 301 run a magnetic flux of the 
unidirection. When the exchange bias has been stopped in the stage 
cutting part, so that ferromagnetic films of 301 which concern this 
invention may do the action of spreading a magnetic flux of the 
unidirection in the magnetoresistance effect film of 40 center 
region, the stage cutting occurs in magnetoresistance effect film 
of 40, and the center region can be maintained in the single domain 
condition, and the Barkhausen noise can be restrained. [0043] . 
In addition, it is necessary that the thickness of ferromagnetic 
films of 301 is thicker than the thickness of magnetoresistance 
effect film of 40 in order to efficiently spread a magnetic flux of 
the unidirection from ferromagnetic film of 301 with this invention 
in the magnetoresistance effect film of 40 center region. 

[0044] . Like this, by. making magnetic domain control layer of .30 
to be the bilayer structure, it is possible to prevent the 
Barkhausen noise of the good stability, and it is suitable for the 
mass production. [0045] . In addition, with this invention, by 
adjusting the distance between paired magnetic domains control 
layer of 30 placed in the magnetoresistance effect film of 40 
double end division, it is possible to adjust the size of length 
bias magnetic field that it can travel in the magnetoresistance 
effect film of 40 center region to the optional size, and high 
power and magnetoresistance effect type magnetic head of Barkhausen 
noise -less are easily produced. It is possible that it is done. 

[0046] . There are value of length bias magnetic field given in 
the magnetoresistance effect film of 40 center region and 
regenerated output of magnetoresistance effect type magnetic head 
in the reciprocity. When length bias magnetic field in the center 
region too greatly come, it is not possible that it responds in 
sudden by the magnetic moment in magnetoresistance effect film 
of 40 meeting the magnetic signal from recording medium, though 
Barkhausen noise can be prevented of the good stability, and the 
regenerated output is lowered. In the meantime, when the length 
bias magnetic field expires degree of the small, since the rotation 
of the magnetic moment in the center region becomes the freedom, 
though the regenerated output can be increased, it is not possible 
to maintain the magnetoresistance effect film of 40 center region 
in the single domain condition, and the Barkhausen noise has been 
generated. Therefore, the distance between paired magnetic domains 
control layer of 30 must be adjusted in order to apply the optimum 



length bias magnetic field to the magnetoresistance effect film of 
40 center region in order to make to be Barkhausen noise -less and 
high-power magnetoresistance effect type magnetic head. Since it 
is different by types, thickness, length of magnetoresistance 
effect film of 40 and width and types of antiferromagnetism film of 
302, etc., it is necessary to find the optimum interval by the 
experiment for the distance between this optimum and paired 
magnetic domains control layer of 30, According to this practical 
example, the interval of optimum and paired magnetic domain control 
layer of 30 is easily examined by forming magnetic domain control 
layer of 30 using mask pattern which adjusted the interval of 
paired magnetic domain control layer of 30, and it is possible to 
adjust the size of length bias magnetic field to optimum value, 

[0047] . Next, the material of ferromagnetic films of 301 and 
antiferromagnetism film of 302 is explained. [0048] . A soft 
magnetic alloy film is desirable for ferromagnetic films of 301. 
The anisotropy is due to have dispersed in magnetic exchange bond 
formation with antiferromagnetism film of 302 as magnetic hardness 
alloy film. The material of ferromagnetic films of 301 NiFe alloy 
film which shows the excellent and soft magnetic characteristic is 
desirable, and the composition in which Ni in which there is the 
magnetro-striction constant within 5X 10~7~-5 X 10-7 consists of 
residue Fe in 80~82 atom % is the most desirable composition. The 
NiFe alloy film it is possible to have the unidirection anisotropy 
by magnetic exchange combination in the interface with 
antiferromagnetism film of 302, and it is possible that the 
direction of the spin of ferromagnetic film of 301 inside is 
collected in the unidirection. [0049] , In addition, it can be 
estimated that it makes nickel and iron to be a main component and 
can substitute even in the alloy film which added 
Nb, Ta, Mo, Zr, Rh, Pt, Au, Co, etc. in this a little. [0050] . In 
addition, it can be estimated that it can substitute even in the 
amorphous alloy based on CoZr, FeZr. [0051] . In the meantime, 
the nickel oxide is desirable for antiferromagnetism film of 302. 

[0052] . Magnetic domain control layer of 30 which concerns this 
invention by the vacuum tank, this is taken out in order after the 
lamination in respect of ferromagnetic films of 301, 
antiferromagnetism film of 302 in the atmosphere, and the 
patterning is carried out. Then, magnetoresistance effect film of 
40 is formed by the vacuum tank, after it is processed by ion 
milling, etc. in the fixed shape, again, and magnetic exchange 
combination of magnetic domain control layer of 30 most upper layer 
between antiferromagnetism film of 302 and magnetoresistance effect 
film of 40 has been obtained. Therefore, the material which can 
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sufficiently combine magnetoresistance effect film of 40 and 
magnetic exchange is desirable for antiferromagnetism film of 302, 
even if the surface is revealed in the atmosphere. In addition, 
the material which has high blocking temperature over the room 
temperature is desirable. [0053] . Inventors confirmed that 
there were no nickel oxide and laminating value which continues in 
the vacuum in respect of magnetoresistance effect film of 40 and 
change and that it shows the value which stands the practical use, 
when.it once took out the nickel oxide in the atmosphere, and when 
it measured combination magnetic field with magnetoresistance 
effect film of 40 afterwards. In addition, the size of the 
combination magnetic field the resist applied it in nickel oxide 
film upper part, when magnetic domain control layer of 30 was 
processed, and after the ion milling end, it was confirmed that 
there were no laminating value and change which continue in the 
vacuum, even if the resist is exfoliated, and even if besides, 
magnetoresistance effect film of 40 is formed in the way. In 
addition, it was confirmed that blocking temperature of the nickel 
oxide was within about 200'C"^250°C and that there is no problem in 
the practical use. [0054] . In addition, nickel oxide film which 
concerns this invention has had the advantage that the corrosion 
resistance is very good. [0055] . And, little 
Fe, Co, Ni, La, Ce, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, Eu in. NiO. It can be 
estimated that it can be substituted, even if it is added. 

[0056] . The U.S.A. patent 4103315th as an other material of 
antiferromagnetism film of 302 It can substitute even in FeMn 
system antiferromagnetic alloy film which the number has shown. 
However, in this case, surface oxidized layer of the FeMn system 
antiferromagnetism film must be cleaned and must be removed by 
sputter etching method, etc., before magnetoresistance effect film 
of 40 is formed in FeMn system antiferromagnetic alloy film upper 
part. [0057] . In addition, magnetic domain control layer of 30 
is desirable for restraining the Barkhausen noise of that like 
figures of 6, it arranged it through the magnetoresistance effect 
element in signal detection electrode of 60 downward, and that it 
did of the good stability with this invention. Near signal 
detection electrode of 60 of magnetoresistance effect film of 40, 
large stress is applied, and the stress-induction anisotropy 
arises. Length bias magnetic field given by magnetic domain 
control layer of 30 that it -fred, when the stress-induction 
anisotropy is big, and scratches o in magnetoresistance effect 
film of 40 becomes difficult to have been transmitted to the 
magnetoresistance effect film of 40 center region. The Barkhausen 
noise can not have been restrained, when length bias magnetic field 
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was disturbed by the stress-induction anisotropy, without 
maintaining the magnetoresistance effect film of 40 center region 
in the single domain condition. It is possible that it can control 
near signal detection electrode of 60 that the anisotropy is easy 
to be disturbed magnetic domain control layer of 30 by to arrange 
in positional relation like figures of 6, and doing Ix for signal 
detection electrode of 60 in the direct magnetic domain and 
restrains the Barkhausen noise of the good stability. [0058] . 
In addition, magnetic domain control layer of 30 may be arranged in 
order to go into to the inside of paired signal detection electrode 
of 60, as it is shown in figures of 7, and fx may be done. The 
track width of magnetic head is determined in the interval of 
paired magnetic domain control layer of 30 without depending the 
interval of paired signal detection electrode of 60 in this case. 
The spin in this part is difficult to move on the spin in 
magnetoresistance effect film of 40 with Ix arranged in magnetic 
domain control layer of 30 upper part in proportion to the signal 
from recording medium, since it controls even in the inside of 
figures of 7 of paired signal detection electrode of 60 by 
antiferroraagnetism film of 302 in the direct magnetic domain. 
Therefore, the substantial track width depends on the interval of 
paired magnetic domain control layer of 30 where the movement of 
the spin becomes comparatively the freedom. Therefore, it must be 
included that that this invention decides the track width in paired 
magnetic domain control layer of 30 is possible. [0059] . Next, 
the shape of magnetic domain control layer of 30 which concerns 
this invention is explained. [0060] . By making bake temperature 
after the lamination and resist application and ion incidence angle 
in ion milling the moderateness in order, magnetic domain control 
layer of 30 which concerns this invention is possible to give taper 
angle shown in magnetic domain control layer of 30 in figures of 8 
in respect of ferromagnetic films of 301, antiferromagnetism film 
of 302. [0061] . For magnetic domain control layer of 30, it is 
possible to prevent stage cutting of magnetoresistance effect film 
of 40 by giving the taper angle. It is possible to transmit 
exchange bias between magnetoresistance effect film of 40 and 
antiferromagnetism film of 302 to the magnetoresistance effect film 
of 40 center region of the good stability, because the stage 
cutting can be prevented. Therefore, it is possible to transmit 
both between antiferromagnetism film of 302 and magnetic flux which 
arises from exchange bias and ferromagnetic film of 301 in 
magnetoresistance effect film of 40 to the magnetoresistance effect 
film of 40 center region taking magnetic domain control layer of 30 
as two-layer structures of ferromagnetic film of 301 and 
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antiferromagnetism film of 302 by giving the taper angle in this 
magnetic domain control layer of 30. ^ the tower X part can be 
maintained of the good stability in the single domain condition, 

[0062] . In addition, in this case, ^ is not done without 
arranging ferromagnetic films of 301 of magnetic domain control 
layer of 30 most lower layer, because the stage cutting can be 
prevented, and magnetic domain control layer of 30 may be composed 
of monolayer film of antiferromagnetism film of 302. [0063] . 
The in addition, exchange for this invention from the slope part it 
is possible that the magnetic exchange combination is acquired even 
in slope part of magnetic domain control layer of 30 of which a 
taper angle of magnetic exchange combination of the foregoing 
between antiferromagnetism film of 302 and magnetoresistance effect 
film of 40 and magnetic flux of the unidirection from ferromagnetic 
film of 301 has been otherwise given on single domain condition of 
the magnetoresistance effect film of 40 center region. There is 
some and some a bias on the effect which can contribute in single 
domain condition of the magnetoresistance effect film of 40 center 
region. Therefore, it is possible to transmit resistant 
unidirection anisotropy given in the magnetoresistance effect film 
of 40 double end division to the magnetoresistance effect film of 
40 center region of the good stability, and the Barkhausen noise 
can be prevented of the good stability. [0064] . In addition, it 
is the most desirable that that it is made to be 60"" or less is 
desirable and that it does it with 30"" or less with this invention 
for the taper angle. [0065] . In addition, it may be arranged 
for the position which showed magnetic domain control layer of 30 
which gave the taper angle of figures of 8 in figures of 6 and 
figures of 7, and Ix may be done. [0066] . In addition, though 
magnetic domain control layer which concerns this invention 
constitutes the magnetoresistive head with a shield film, this 
invention is applicable for non- shielding magnetoresistive head, 
yoke type magnetoresistive head, magnetic sensor using 
magnetoresistance effect of mere ferromagnetic film besides. 

[0067] . Effect of the invention. Record and regeneration are 
possible on recording medium at the high recording density, because 
there is no generation of Barkhausen noise which originates from 
domain wall displacement of a magnetoresistance effect film on 
magnetoresistance effect type magnetic head which concerns this 
invention. Therefore, it is possible to offer magnetic disk units 
such as large-capacity magnetic recorder of high-density magnetic 
recording using this magnetoresistance effect type magnetic head. 

[0068] . In addition, taking the magnetic domain control layer as 
a fixed position, it has formed after patterning, magnetoresistance 



effect film of 40 in the production technique of magnetoresistance 
effect type magnetic head which concerns this invention. 
Therefore, electric and magnetic property of a magnetoresistance 
effect film are not hurt, because the magnetoresistance effect type 
magnetic head can be formed without giving the damage in 
magnetoresistance effect film of 40. ' f ' 
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